Temporal and spatial distribution of temperature eld was studied in operating acousto-optic devices on base of large-size paratellurite crystals. The study was carried out in real time by means of thermal imaging technique. Dynamics of heat release in a hot deector and a hot tunable lter was examined at dierent frequencies and driving electric power levels applied to piezoelectric transducers. The study was also based on measurements of standing wave ratio and analysis of the Smith charts.
Introduction
Heat release in an operating (AO) device is inevitably accompanied by a change of physical properties of materials used, which means a change of the acousto-optic parameters [13] .
Paratellurite crystals (α-TeO 2 ) are among the most eective and called-for AO materials for visible and medium-infrared wavebands which explains the interest to this topic in a number of studies [49] . The paratellurite material refractive indexes for ordinary n o and extraordinary n e beams most important in acousto-optics are characterized (at the wavelength of λ = 1.06µm) by the following temperature dependences [3, 5] : n o (T ) = 2.20386 + 7.2 × 10 −6 T and n e (T ) = 2.34792 + 3.9 × 10 −6 T . The coecient of volume expansion according to [10] is α = 4 × 10
In operating regime of the practical AO devices under study the sound wave propagates at an angle of 3.35
• to the crystal direction [110] . For this case the temperature dependence of the sound velocity is described as
According to [10] the constants of elastic stiness c ik decrease with the increase of the temperature, whereas the eective constant (c 11 c 12 )/2 increases, and nally the coecient of acousto-optic quality M 2 decreases with temperature by about 4 × 10 and electric power applied to the piezoelectric transducer (0.53.5 W). The lter was intended for astrophysical spectral studies and was described in detail elsewhere [11, 12] . Large sizes of acousto-optic crystals necessary for high spectral resolution imposes strict requirements on thermal stabilization and temperature drift compensation of lter parameters already used in terrestrial telescopes and to be used in space applications.
Experimental
In this study we used an infrared thermovision FLIR 250T camera to perform the temperature tests.
The camera was installed in front of the device and focused on it so that the temperature eld distribution was observed in the plane of the projection of the sound column on the output crystal face.
(72) In order to clarify the correlation between the heat release intensity and excitation frequency, the full impedance Smith charts and frequency dependence of the SWR were measured (Fig. 4) . 
Discussion
Analysis of the dependence on time of the heating and cooling elements of the AO devices shows that in the AO lter sample (Fig. 3) , the dynamics of the heating and cooling is several times lower than that in the AO deector (Fig. 5 ).
S. Tretiakov et al. These points belong to the central region of the Smith chart (Fig. 4a ).
Conclusion
In summary, we performed real-time observations of the spatial and temporal temperature distribution during operation of two types of AO devices using bulk acoustooptic TeO 2 crystals. It is shown that due to low heat conductivity of TeO 2 rather large temperature gradients of 45 K/cm may arise during normal operation regimes.
This eect is pronounced the more the smaller is the SWR value. The temperature gradients in the crystal lead to an additional distortion of acoustic and light wave fronts having a deterioration eect on the transmission function of AO devices. This important factor should be taken into account in the design of high-performance AO instruments.
